encephalomyelitis virus infection may also resemble the pituitary gland abscess syndrome. 2, 6 Epidural abscesses may result by direct implantation in traumatic injuries or by invasion from an adjacent structure or natural cavity, 4 but the hematogenous spread of pyogenic organisms to the epidural space seems to be the most common source of the lesion. The pathogenesis of the pituitary abscess syndrome is uncertain. The pituitary gland is surrounded by a complex mesh of intertwined arteries and capillary beds known as the rete mirabile, which has been identified in cattle, sheep, goats, and pigs. This extensive capillary network makes the pituitary gland susceptible to localization of bacteria that originate from other sources of infection. 6 Infections in the nasal or paranasal sinuses may spread to intracranial structures by way of the venous circulation, characterized by valveless cerebral veins that communicate with the rete mirable and other soft tissues of the head. Bacteria may also reach the rete mirabile by way of lymphatics of the nasal mucosa and cribriform plate. These pathways are thought to explain the genesis of some pituitary abcesses. 10 Cranial nerve deficits are caused by compression of the neural tissue. Extension of the abscess into the adjacent brain stem is unusual because of abscess encapsulation. 6 The rhinitis caused by the nose device and the secondary dissemination of the inflammatory process to the rete mirabile and pituitary region seems to be the etiopathogenic mechanism involved in these calves. The placement of nose rings in cattle may also result in septic rhinitis and pituitary abscesses from the same mechanism. 6 Outbreaks of this dis-ease are caused by a current method of calf weaning used in southern Brazil. 
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Extradural myelolipoma in a dog
Shelley J. Newman, Karen Inzana, William Chickering A spinal canal myelolipoma was diagnosed in a dog. A lesion in the spinal canal at the first lumbar vertebra was diagnosed histologically as a discrete mass composed of adipose tissue and hematopoietic elements. This is the first published report of an extradural spinal myelolipoma in a dog.
An 11-year-old, intact male Alaskan Malamute was presented with an approximately 1-year history of difficulty rising and of gait deficits in the pelvic limbs. Degenerative joint disease was suspected, and a combination of Carprofrin a and restricted exercise were prescribed. The owners reported lit-tle improvement with this therapy. Two weeks prior to presentation, the dog was found acutely paraplegic in the outdoor run. On presentation to the referring veterinarian, the dog was pyretic (temperature 105.6 F) and dehydrated, had a perineal maggot infestation, and had rear limb paraplegia with retention of deep pain sensation. The dog was cleaned, rehydrated, and treated with antibiotics (ampicillin, cefazolin, and tetracycline). The fever resolved after 2 days of therapy; however, the gait deficits remained unchanged. The dog was referred for further evaluation of neurologic deficits.
On presentation to the Virginia-Maryland Regional College of Veterinary Medicine Teaching Hospital, the dog was depressed and reluctant to rise. With encouragement, the dog could support weight on the thoracic limbs, but had minimal voluntary motor function in the pelvic limbs. All postural reactions were absent, spinal reflexes were exaggerated, and a crossed extensor reflex was present in the pelvic limbs. Spinal hyperpathia was noted at the thoracolumbar junction and in the mid to upper thoracic region, indicating that the neurologic lesion was localized to the thoracolumbar spinal cord.
The history and the physical exam suggested a sudden exacerbation of a chronic, progressive spinal cord disease, and the differential diagnosis consisted of spinal neoplasia, intervertebral disk disease, degenerative myelopathy complicated by trauma, and infectious myelitis. The initial diagnostic plan included a complete blood count, biochemical profile, urinalysis, and thoracic radiographs. Significant abnormalities included an inflammatory leukogram (39,100 white blood cells, with 32,453 mature neutrophils and 391 bands) and pyuria consistent with a lower urinary tract infection. An ill-defined triangular area of consolidation in the left cranial lung lobe and a perihilar lymphadenopathy were noted on thoracic radiographs. Differentials for the pulmonary changes included resolving focal pneumonia, atelectasis, or neoplastic infiltration.
To evaluate causes of spinal cord dysfunction, the dog was anesthetized to obtain cerebral spinal fluid (CSF) aspirates from the cisterna magna, for survey spinal radiographs, and for myelography. The CSF from the cisternal space contained no red blood cells, 1 white blood cells/l, and an elevated protein concentration of 37 mg/dl. Survey radiographs revealed evidence of hip dysplasia and dural ossification in the cervical and lumbar spine. The dorsal dye column in the myelogram was narrowed and displaced ventrally along the first 2 lumbar spinal cord segments. This dorsal extradural compression was consistent with extradural neoplasia.
A fluoroscopy-guided fine-needle aspirate was attempted. Cytologic results (Fig. 1) were compatible with normal bone marrow and it was postulated that a vertebral body rather than the spinal mass had been sampled. All samples examined were moderately cellular and composed of hematopoietic precursors of all 3 cell lines, with no abnormal cells. Because of the poor prognosis associated with paraplegia and the presence of a spinal mass, the owner elected euthanasia, and a necropsy was performed.
The dog was in good body condition with good muscle mass, adequate body fat stores, and adequate hydration status. The brain showed no external gross abnormalities. There was an extradural tan/brown mass intermixed with adipose tissue at the dorsal cranial aspect of spinal cord segment L1 and extending to the caudal aspect of the second lumbar segment (Fig. 2) .The underlying spinal cord was reduced in diameter at this level. There was a region of linear ossification in the ventral midline of the dura beginning at the site of the mass and extending caudally to the cauda equina.
Additionally, hilar lymph nodes were enlarged to twice normal size and were dark green on the capsular surface and on cut section. The lungs were congested, and there were scattered subpleural mineralized densities. A focal compressive cyst, 6 ϫ 5 ϫ 5 cm and containing brown inspissated fluid, was present within the right middle liver lobe.
Sections of brain, spinal cord, spleen, lung, lymph node, liver, urinary bladder, kidney, heart, adrenal gland, pancreas, and small intestine were examined following fixation in 10% buffered formalin. Tissues were processed by routine histologic technique, sectioned, and stained with hematoxylin and eosin (HE). The extradural spinal mass was a moderately well-delineated and nonencapsulated nodule composed of adipose tissue and abundant hematopoietic tissue (Fig. 3) . Overall cellularity was approximately 65% and hematopoietic cell density was high (Fig. 4) . Megakaryocytes and immature red and white blood cell precursors were noted (Fig.  4) . The maturation sequence was synchronous. The myeloid : erythroid ratio was 2:1, and there was a marrow granulocyte reserve. Coarse iron stores were present. There was accompanying atrophy of the underlying spinal cord at the site of the spinal mass and randomly scattered vacuoles within the lateral, ventral, and dorsal spinal tracts that contained swollen axons and/or Gitter cells. Nerve roots in these segments contained individual swollen axons and focal vacuolation. Dural ossification was most prominent at the level of the spinal mass and within the lumbosacral dura, where cartilage and woven bone proliferation were observed (Fig. 5) .
Findings of uncertain significance in visceral organs included diffuse acute splenic congestion, scattered lymphocytic aggregates within the renal cortical interstitium, mod- This is the first report of myelolipoma within the spinal canal in any domestic species. A thoracic spinal myelolipoma in a 49-year-old man was reported recently. 16 Myelolipomas in human beings have been described most commonly in extraadrenal locations, 3 the mediastinum, 24 the presacral area, 5 perirenal sites, the liver, and the stomach. 16 Myelolipomas also have been reported in domestic cats, 9, 10, 15, 19, 20 dogs, 16, 21, 26 cheetahs, 4,25 cotton-top tamarins, 18, 23 and several avian species, including a saffron toucanet, a society finch, a hyacinth macaw, a cockatiel, and a lovebird. 1, 13 The affected tissues included liver, 9, 13, 25 spleen, 4, 19, 26 adrenal gland, 18, 23 and subcutaneous tissue. 13 The clinical findings in this case were supportive of a space-occupying mass in the lumbar spinal canal. Despite identifying hematopoietic tissue on cytologic examination of the fine needle aspirate, it was suspected that vertebral marrow may have been sampled inadvertently 6 . It was not until gross necropsy and histopathology were performed that the hematopoietic nature of the spinal mass was confirmed.
Extraadrenal myelolipomas are thought to arise from nests of uncommitted mesenchymal cells. These masses have been described as hyperplasias, choristomas, and neoplasms. 16 Myelolipomas are usually solitary masses in human beings, but rarely adrenal forms may be bilateral. 13 Primitive blast cells and lymphoid aggregates seen in some of these tumors suggest that an altered homing response or a site-specific recruitment of pluripotential hematopoietic stem cells, which proliferate in response to hematopoietic growth factors, may be responsible for the occurrence. 13 Differential diagnoses for myelolipomas based on histologic findings include osseous metaplasia/osteoma, hemangiolipoma, and most importantly extramedullary hematopoiesis (EMH) 12 . In human beings, EMH is most often associ-ated with chronic anemia (due to thalassemia, sickle cell anemia, sideroblastic anemia, pyruvate kinase deficiency, myelofibrosis, or hemolytic anemia) and/or myeloproliferative syndromes (polycythemia, myelodysplastic syndrome, cyanotic heart disease, and some skeletal disorders). 7, 16, 17, 22 Criteria for differentiation of these diagnoses include the presence of anemia, hepatosplenomegaly, or skeletal disorders predisposing to marrow extrusion. 8, 16 Unusual sites of EMH in human beings include paravertebral region, retroperitoneal tissue, adrenal gland area, pleura, breasts, thymus gland, epididymis, kidney, prostate gland, sweat glands, broad ligaments, cranial dura mater, and peripheral nerves. 7, 17 EMH is thought to be a compensatory mechanism stimulated by ineffective normal hematopoiesis. EMH in the extradural space may develop from embryonal rests of osteogenic tissue or multipotential cells or from proliferation of bone marrow from the vertebrae that is then extruded into the epidural space. 7, 14 EMH has been reported in the central nervous system, involving the choroid plexus of 5 dogs with refractory seizures. 2 Macrophages may still have the potential to support local hemoatpoiesis, and the notable sequence and structural homology between neuropoietic and hematopoietic cytokines with locally altered neural tissue architecture and vascular supply might provide an environment to support EMH. 2 Dural ossification is most commonly noted in older individuals in some large breeds of dog. The condition varies from multiple plaques to rigid ossification over several segments of cord. The most developed changes occur in the lumbar cord, as in this dog. Dural ossification is a degenerative and metaplastic change and typically consists of lamellar bone, cancellous space, and active bone marrow. 11 Dogs with this change are usually asymptomatic, but occasionally neurologic deficits are observed. 11 Dural ossification and degenerative joint disease in this dog may have contributed to the more chronic history of hind limb deficits.
The acute onset of paraplegia in this dog may have been the result of neurologic decompensation because of the presence of the extradural myelolipoma. Although EMH has been previously noted in the spinal canal in human beings, discrete hematopoietic masses such as myelolipoma are much less common and not previously reported in domestic animals. This case report adds myelolipoma to the list of differential diagnoses for spinal canal masses in domestic animals.
